Molecular cloning and partial characterization of an ovarian receptor with seven ligand binding repeats, an orthologue of low-density lipoprotein receptor, in the cutthroat trout (Oncorhynchus clarki).
Teleost fish eggs contain a substantial yolk mass consisting of lipids and proteins that provides essential nutrients for embryonic and larval development. The polar lipid and protein components of the yolk are delivered to oocytes by circulating vitellogenins, however the source(s) of the neutral lipid remains unknown. We cloned a cDNA encoding an orthologue of low-density-lipoprotein receptor (LDLR) from the ovary of cutthroat trout, Oncorhynchus clarki (ct-Ldlr). Predominant expression of ct-ldlr mRNA was observed in the ovary and moderate expression was detected in intestine, gill and brain. The relative abundance of ct-ldlr transcripts was highest in early pre-vitellogenic ovaries and significantly decreased during vitellogenesis, followed by a slight increase during final maturation and in post-ovulatory follicles. In situ hybridization revealed an intense and evenly distributed localization of ct-ldlr transcripts in the ooplasm of pre-vitellogenic oocytes and these signals disappeared in vitellogenic follicles. Collectively, these results suggest that the Ldlr is involved in deposition of yolk lipids in cutthroat trout oocytes. The ct-ldlr transcripts also were detected in theca and granulosa cells, suggesting that this receptor may be involved in cholesterol uptake for ovarian steroidogenesis. This is the first report on partial characterization of an ldlr orthologue in any fish species.